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VI .—ON THK OCCURRENCE OF LOWER MIOCENE BEDS BETWEEN

CAIRO AND SUEZ.

By T. BAUROX, A.E.C.S., F.G.S.

[Published by permission of the TTnder-Secretary of State and the Director-General
of the Survey Department, Egypt.]

IT is remarkable that in this district so accessible to geologist*
and visited by so many observers, the presence of these beds

has not hitherto been noted. When it is understood that the point
where the main area occurs is only between 8 and 9 kilometres
from Cairo, and lies immediately to the north of the Petrified
Forest—a place visited by nearly all the travellers who come to-
Cairo—one is apt to doubt whether geologists have ever seriously
examined this district.

It has been asserted by some geologists that Lower Miocene beds
have been found at various places in this district, but on investigation
it has always been shown to be a misinterpretation of the evidence,
and up to the present no beds have been noted which contain a true
Lower Miocene fauna.

In 1900 MM. Fourtau and Deperet published a paper1 in which
they claimed to have found at Gebel Geneffe beds containing a fauna
belonging to the Upper Burdigalien (first Mediterranean stage), and
analogous to that found in the basin of the Ehone, of Corsica, and
still more to the Cartennian Sandstone of Algeria. They based their
assertion mainly on the presence of Pecten Tournali, de Serres,
P. prcescabriusculm, Font., P. cf. sub-benedictus, Font., and P. Kochi,
Loc. It is stated that the same beds are found at Der el Beda
containing Pecten pseudo-Beudanti, which is identical with the species
of the Hornerschichten of Austria; at Wadi Gafra, where Pecten
pseudo-Beudanti, P. prascabrinsculus, Font., and P. geneffensis, Fuchs,
are found; and these occur in all the district to the east of Cairo.
These observers publish another section which they regard as the
continuation of the Miocene series, and the representative of the
Helvetian-Tortonian (second Mediterranean).

Blanckenhorn 2 says that he has not been able to find the above-
named Pectens (except P. geneffensis) on the spot, or in Schweinfurth's
collection or any other material at his disposal, and recognises
them3 as his new species P. submalvina, Blanck., and P. Fraasi, Fuchs,
whilst P. pseudo-Beudanti he makes P. Schweinfurthi, Blanck., all of
these being Helvetian fossils. He 4 also regards the two sections
of Fourtau and Deperet as not superposable, but parallel to each
other, and by their fossils belonging to the Middle Miocene.

In his discussion of all the previous work done on the Miocene

1 " Sur les terrains neogenes de la Basse-Egypte et de l'isthme de Suez ": Comptes
Bendus des Seances de l'Acad. des Sciences, 1900, pp. 402-3.

2 " Das Miocan " : Zeitschr. d. Deutseh. geolog. Gesellschaft, 1901, pp. 52-59.
3 Ibid., pp. 120-127.
4 Ibid., p. 85.
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rocks of Egypt, this author points out that, previous to his own
examination of the area at Mogara in the Libyan Desert, no Lower
Miocene beds were known in Egypt. Up to the present this is the
only occurrence, but he points out that strong probability exists
that these beds will be found in the district between Cairo and Suez,
although none have been proved. After discussing and comparing
the Petrified Forest near Cairo with that occurring at Mogara, which
this author regards as Lower Miocene, he finally decides to put the
gritty beds occurring above the basalt to the east of Cairo, together
with the Petrified Forest in part, into the Lower Miocene. For
this he has no fossil evidence whatever; and it is only from the
resemblance between the lithological characters of the beds, and
the fact that fossil wood occurs at the base of the Miocene in Mogara
(a fact of little stratigraphical value since fossil trees are known
from the Upper Eocene, and Oligocene on the other side of the
Nile Valley), that he ventures to assign to these beds a Lower
Miocene age.

In the course of this paper it will be shown that this decision
is partly right, though in the main it is wrong, while in a later paper
it is hoped that the much vexed question of the age of the Petrified
Forest in this neighbourhood, with its associated lava-flows and
thermal springs, will be definitely settled.

In order to better understand the occurrence of the beds in
question, a brief sketch of the geological history of the period
immediately preceding the Miocene is necessary. After the close
of the Eocene period, the land on the east side of what is now the
Nile Valley rose from under the sea and became dry land. This
was the beginning of a continental period which persisted throughout
Oligocene times. While in the district round the Fayum the
sedimentation continued unbroken from the highest Eocene into the
Iiower Oligocene, on the east side of the present Nile Valley
denudation was at work removing the Upper Eocene beds and
producing the relief seen wherever the Gebel Ahmar Sands have
been removed. Then these sands and gravels with drifted trees
were deposited in a lagoon or estuary. These probably represent
the upper part of the Lower Oligocene. After the sedimentation of
these sands had continued for some time, a series of earth-movements
were set up, by which these beds with the underlying rocks were
thrown into ridges and troughs by two sets of folds more or less at
right angles to each other, the axes of the one lying S.W.-N.E., and
the other N.W.-S.E. These folds gave rise to shallow basins by
their interference with each other, and it was in these that the
Lower Miocene beds were deposited, after the outpouring of the
basalt lavas, and the thermal springs which followed the dying out
of the volcanoes had ceased. Between the deposition of the Gebel
Ahmar Sands and the transgression of the first Mediterranean sea,
there was another continental period during which these sands were
denuded to a certain extent. After the Lower Miocene sea had
invaded this area and was depositing its sediments, what more
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likely than that some of the silicified tree trunks were rolled in
from the ridges surrounding these basins ? Any silicified wood
seen by the writer in Miocene beds has always been much broken
up, and presented the appearance of having been moved after
«ilicification rather than that of petrifaction in situ. One has only
to compare the trees in the Petrified Forest with these to see the
difference.

According to Blanckenhorn ' the Lower Miocene is a fluvio-marine
formation characterized in Mogara by Mytilus aquitanicus, Cytherea
•erycina, and Anthracotherian bones. The Helvetian, on the other
hand, has a numerous pecten and oyster fauna associated near its
base with a more shallow-water assemblage of forms. In fact,
the Lower Miocene is essentially a fluvio-marine formation, while
the Helvetian is marine.

This author, in his Table of Miocene Strata in Egypt and Syria,2

gives the following fossils as characteristic of the Lower Miocene
of Mogara:—

Scutella Zitteli, Beyr.; Mytilus aquitanicus, M.E.; Lucina ornata,
Ag.; Lucina columbella, Lam.; Cardium cf. taurinum, Micht.; Venus
ovata, Penn.; Cytherea erycina, L.; Gorbula revoluta, Brocc.; Teredo
Mediterranea ; Turrilella terebralis, Lam. ; T. cathedralis, Brongn.;
Crepidula cochlearis, Bast.; Galerus chinensis, Lam.; together with
fossil wood, Podocnemis, Trionyx, Crocodilus, Brachyodus, and
Rhinoceros. In addition to these the following are given in the table of
fossils for the Miocene 3 as occurring only in the Lower Miocene :—
Cupularia cf. urciolata, Lam.; Anomia ephippmm, var. squamula, L.;
Cardita rufescens, Lam.; Diplodonta rotundata, Mont.; Cardium

paucicostatum, Sow.; Dosinia Adansoni, Phil. ; Tapes Basteroti,
Desh. ; Tellina cf. exigua, L. ; Ervilia pusilla, Phil. ; Mactra
burdigalensis, May.; Oorbula Basteroti, Horn.; Tugonia anatina,
Gmel.; Oliva clavula, Lam.

It is now possible to proceed to the description of the beds for
which a Lower Miocene age is claimed.

Between 8 and 9 kilometres east of Abbassia there occurs a series
of ridges of gritty limestone, calcareous grits, and ferruginous,
calcareous, sandstones and grits, bounded on the south by a thin
sheet of basalt, and faulted down on the north along the side of
the Old Post Koad to Suez. They persist to the north of this
fracture, but are much masked by gravel and downwash. This
series of beds lies in a shallow basin, and is unconformable to the
basalt and overlaps on it. After examining these beds at different
places and collecting the fossils, the following succession was made
out, although the thicknesses cannot be taken as absolute, the beds
never being found in an escarpment of any height to allow of
a careful measurement being made:—

1 Loc. cit., pp. 54-5.
2 Loc. cit., p. 53.
3 Loc. cit., pp. 106-112.
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metres.
Top. Purplish, hard, gritty limestone ... ... ... ... ... 5

2. Yellow gritty beds .'. ft
3. Porous limestone with few grits containing pieces of Echinolampas

sp., Pecten sp., casts of Lucina ornata, Ag., and Cytherea
pedemontana, Brn. ... ... ... ... ... ... 10-4

s 4. Gritty limestone ... ... ... ... ... ... ... 13
5. Hard, dark, calcareous grit containing Pecten Kochi, Loc, Lucina

ornata, Ag., Cardium Michelottii, Desh., C. mnlticostatnm,
Broec, Venus islandicoides, Lam., Venus sp., Tapes vetula,
Bast., Tellina planata, Lam., Mactra corallina. Lam., Corbula
revoluta, Bast., Turritella miotaurina, Sacc, Turritella sp. ... 2

6. Yellow calcareous sand and grit containing Ostrea s]>.,Pectunculm
sp., Chama sp., Cardita cf. pinnula, Bast., Cardita sp., Lucina
columbella, Lam., Lucina (Dentilucina) sp., Lueina sp. (many),
Cardinm pnncicostatum, Sow., C. cf. paucicostatum, Sow.,
C. multicostatum, Brocc, Cardium, sp. nov., Cardium sp.,
Venus multilamellata, Lam., Cytherea pedemontana, Brocc,
C. erycina, Lam., Tapes Basteroti, May., T. vetula. Bast.,
Tellina lacunosn, Chemn., Tellina planata, Lam., T. nitida,
Pol., Tellina sp., Mactra corallina, Lam. = {M. stultorntn,
Lam.), Corbula revoluta, Brocc, Calyptrcea ehinensis, Lam.,
Turritella miotaurina, Sacc, T. terebralis, Lam., Fictila eon-
tfita, Brongn., Oliva sp., Scaphander sp. ... ... ... 11

7. Calcareous grits with limestone at the base containing Cytherea
sp., Tellina sp. ... ... ... ... ... ... ... 7

8. Grits and siliceous limestone containing Lucina sp., Cardium
sp., (f) Tapes sp. ... ... ... ... ... ... 6

9. Yellow siliceous grit containing small Cardia ... ... ... 5
10. Hard, black, calcareous sandstone ... ... ... ... 1'8-
11. Yellow sandstones and grits ... .., ... ... ... 13

Basalt underlies this last bed.
The beds have a general dip of 3° to 5° N.E., but there is also

a gentle inclination of about 2° to the north-west.
Further east the following fossils were obtained from the repre-

sentative of Bed 7 of the above section :—Ostrea sp., Cardita sp.,
Lucina columbella, Lam., Lucina sp., Cardium sp., Tapes vetula,
Bast., Tapes sp., Mactra sp., Corbula Basteroti, Horn., Corbula sp.,
Cancellaria sp.

Bound about Station 4 of the Old Post Road to Suez, a calcareous
grit yielded the following fossils :—Pinna sp., Ostrea sp., Modiola
sp., Pectunculus sp., Cardita sp., Lucina columbella, Lam., L. ornata,
Ag., L. sp. nov., Lucina sp., Cardium sp., Venus ovata, Penn., V. cf.
islandicoides L.. Cytherea erycina, Lam., Tapes sp., Tellina lacunosa^
Chemn., T. nitida, Pol., T. planata, L., Calyptraa ehinensis, Lam.,
Turritella terebralis, Lam., Strombus sp., (?) Panopwa sp.

At the north foot of Gebel el Angobia in calcareous grits and
marls, Dosinia Adansoni, Phil., is found associated with Tapes vetula,
Bast., Lucina ornata, Ag., Cardium multicostatum, Brocc., Turritella
terebralis, Lam., T. cathedralis, Brongn., Conus sp., and Pleurotoma
trochlearis, Horn.

At the base of Gebel Bieshi, 12 kilometres north-east of Bir
Gendali, there is practically the same assemblage of fossils as in
the previous case. Below these beds comes a series of conglomerates,
gravels, sands, etc., lying between Gebel el Angobia and Amuna.
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These overlie the basalt, and are seen to pass under -the fossiliferous
beds of the Miocene.

At the Middle Station, Old Eailway to Suez, some gypseous
marls and brown ferruginous limestones are brought up by a fault
and exposed in a cutting. These contain the following fossils:—
Pecten sp., Cardita sp., Area cf. Fichlelli, Desh., Cardium multi-
costatum, Brocc, Cardium sp., Dosinia Adansoni, Phil., Venus ovata,
Penn. (numerous), V. multilamellata, Lam., V. cf. plicata, Gmel.,
Venus sp., Cytherea erycina, Lam., Trochus tauro-mioccenicus, Sacc.,
Turbo tauro-miocenicus, Sacc, Turritella terebralis, Lam., Ficula sp.,
Triton sp., Scaphander lignarius, Lam., Scaphander sp.

At the foot of the Miocene escarpment to the south-west of Gebel
Gafeisad or Agleiat Qamr, Lower Miocene fossils were also found
in some sandy beds, while pieces of mammalian bones in a bad
state of preservation were also seen.

From the base of the Miocene cliff 15 kilometres east of Der el
Beda the following fossils were obtained:—Sculella Deflersi, Gauth.,
Scutella sp., Brissopsis, sp. nov., Pecten Kochi, Loc, P. Schweinfurthi,
Blanck., P. Zizinice, Blanck., P. submalvina, Blanck., P. burdiga-
lensis, Lam., Pecten sp., Pectunculus sp., Cardita sp., Cardium
paucicostatum, Sow., C. multicostatum, Brocc., Cardium sp., Dosinia
orbicularis, Ag., (?) Venus sp., Cytherea sp., Tapes vetula, Bast.,
Corbula revoluta, Brocc, Turritella sp., Ficula condita, Brongn.
Here there is undoubtedly a mingling of Helvetian and Lower
Miocene fossils which marks what may be regarded as the passage-
bed between these two stages of the Miocene.

At the foot of Gebel Geneffe a series of unfossiliferous beds
(brown sandy limestones, gypseous clays, gypsumized limestone,
and greenish marls) occur; they form a part of the Lower Miocene,
as is shown by correlating the overlying fossiliferous beds with
those in other sections in which these latter are found always to
overlie the Lower Miocene beds.

In this district there is abundant proof to show that there was
a great overlap of the Miocene beds from west to east. Near Cairo
they lie on a thin layer of basalt which is a good distance from any
of the known volcanic necks; further east in the immediate neigh-
bourhood of the vents no basalt is found under the Miocene rocks
except in very small patches, while the Oligocene sands and gravels
are much thinner. This, to the writer's mind, is best explained
by a gradual overlap from west to east. If it were otherwise, the
basalt ought to be thickest in the neighbourhood of the volcanic
vents, while west and east from them it would gradually thin out
and disappear. The converse is the case, as the main basalt flow
on the west side is remote from the volcano, while only on the
flanks of the cone is it found close to the vent, and on the east it is
entirely absent. The earlier submergence of the area near Cairo has
protected the basalt from being totally swept away, as was the case
with the longer exposed area to the east.

It would seem also as if deeper water existed to the east in
Helvetian times, while the white limestone found there in such

DECADE T.—VOL. I.—SO. XII. 36
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thickness was probably never deposited in the neighbourhood of
Cairo. It is a fact that, as the Miocene is traced eastward, the
beds thicken and become almost pure limestone, while others that
were sandstone on the west have passed over into limestone
further east.

BEVIE"WS.

I.—PHOTOGEAPHS OF GEOLOGICAL INTEREST IN THE UNITED KINGDOM.1

(PLATE XVIII.)

IT is again our pleasant task to call the attention of the readers of
the GEOLOGICAL MAGAZINE to the excellent work performed by

Professor W. W. Watts, F.R.S., and his Committee for recording
and preserving photographs of places and sections of geological
interest in the United Kingdom. The report from which most
of the following statements are taken shows that the past year
has been exceptionally successful, the number of new photographs
received having exceeded that of any previous year. The accessions
number 543; the total number in the collection is 4,314, and the
yearly average rises to 287. Since issuing the report 100 other
photographs have been received.

The geographical scheme annexed shows that four counties are
removed from last year's ' black list'—Cambridge, Kildare, Leitrim,
and Wicklow having now made contributions to the collection.
There are still 21 non-contributing counties—two in England, one
in Wales, seven in Scotland, and eleven in Ireland.

To this year's list Yorkshire makes, as so often before, the largest
contribution, 243; Norfolk follows with 43, Kent with 31, and
Pembroke with 30. Considerable additions are made to the lists
of Buckingham, Northampton, Suffolk, Fife, Linlitbgow, Renfrew,
Cork, and Sligo.

England
Wales
Channel Islands
Isle of Man.
Scotland
Ireland
Rock Structures, etc.

Previous
Collection.

2,308
250

38
60

422
597

96

Additions
(1904).

415
41

1
37
49
—

m i l

iotal.
2,723

291
38
61

459
646

96

Total 3,771 543 4,314

1 Fifteenth Report of the Committee, consisting of Professor James Geikie
(Chairman), Professor W. W. Watts (Secretary), Professor T. G. Bonney, Professor
E. J. Garwood, Professor S. H. Reynolds, Dr. Tempest Anderson, Dr. 3. J. H.
Teall, Mr. Godfrey Bingley, Mr. II. Coates, Mr. C. V. Crook, Mr. J. G. Goodchild,
Mr. William Gray, Mr. W. Jerome Harrison, Mr. Robert Kidston, Mr. J. St. J .
Phillips, Mr. A. S. Reid, Mr. R. Welch, Mr. W. Whitaker, and Mr. H. B. Wood-
ward. (Drawn up by the Secretary, Professor W. W. Watts, M.A., F.R.S., Sec.
Geol. Soc.) Read before the British Association, Cambridge, Section C (Geology),
August, 1904.
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